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Thi?  war  tne  second  trar. eportatit>n  te'ct  made  with  nev  potstoes  frocj 
Kern  County,  California  during;  the  l^U^  ^e-SBcr.     The  object  of  tnia  test 
waB  to  deternine  (1)  trie  relative      f  fct  Ivenese        &tandard  refr  i^^erat  ion. 
and  the  various  tj^ee  of  codified  rHfriprsration  nov  ased  ir.  shlppit^; 
pctatce"  frcLT  Xern  County,   California  to  eastern  rarfcetf     {2i}  the  carry- 
in^  qiality  of  preco^lfd  and  tcp-iced  potatoop,     la  the  first  tett,  H.  T. 
&  2.  Vo.   1.^9  in  y>ay  airing  mc^erately  cool  woatr^tr,   initial  i-cc  with  oa© 
re-lcir^  in  transit   (R-ilt^  cU])  proved  to  bo  adequate.     Tnpre  r*ii;iaired  th© 
question  of  whet:*er  or  not  a  modlfiifd  icir.^;  service  would  prcvldir  enough 
refrigeration  during  wantrr  weatner  euch  as  norirelly  would  "ba  <?nccar,tered 
in  late  June. 

The  railroad  protoctive  pcrvices  used  are  li&ted  in  Ta^le  1.  "^ne 
coBt  of  refri ff«»rfatioii  froai  Baker»field,  California  to  Kew  York  City  or 
Wa6hip^;tc.n,  ^  J,  ran^;ed  from  $iCl»20  for  standard  refrif:eration  ( cart 
1  and  y)  to  ^-^^  Rule  2^7  (carp  2  and  U),     Rule  25^  (car  ^0  cost 

Preccolin^  of  the  tubers  shipped  in  car  U  under  Rule  2^7  w&e  done 
prior  to  gradir^i,  ba^^'ln^'  and  loading  for  shipuif  nt  .     The  potatoes  were 
eubaier^^ed  for  appr'^xiinateiy  20  minuten  in  a  deep  bulk- r-an-ii  in^j  vat  of 
water  cortairinfc  crushed  ice-.     The  teatperatur e  of  the  w&ter  wae  reduced 
to  35*i'-  tefor«  etartin^  the  pretcoclin^;  operation,  and  additional  ice 
was  supplied  to  maintain  the  wtter  teaperature  in  the  raji^^e  of  ^^0-^*^2*/. 
during  the  preccolin^.^  pfsriod.     The  cost  of  precoolin^  could  not  'be  deter- 
iLined  accurately  since  an  exceer  of  ice  wae  ueed.     This  method  is  not  uB€d 
conciercially. 

Car  6  was  top-iced  with  5,900  pounds  of  crushed  ice  following  loading. 
The  total  co&t,   Ircludir^^  top-Ice  and  traneportat ion  ch^r^ef?  undor  Rule  2^2 
(top-ice)  and  Euie  2Uo  (initial  ice),  wap  about  the  sane  as  standard 
refrifierat ion  to  Chicago,  Illlnoie,   the  destination  of  ti  is  c^r. 


Tt^ejt_  Car^f. 

The  refrl^^e-rator  cars  used  in  thic  teet  were  the  forty-foot  end- 
bunker  type  with  convertible  ice  tanks.     All  were  of  recent  ccnetr-uct  1  or. 
with  eteel  roof  and  wftll  Bheathin^  and  all  were  equipped  with  air  circulatl 
fanR  (Preco)»  7  1/2  Inch  floor  racks  and  side-wall  air  ducts>     The  insul- 
ation of  the  wallH»  roof  and  floor  wf-.e  four  incii^s  thick. 

Teirperature  and  Icing  Hecoruf 

Comr^dity  t emperaturea  during  txie  transit  period  were  obtained  by 
rceane  of  diBtant  reading  electric  resistance  therciOEeters  ineerted  in  the 
tubers      These  teiTiperature»  were  obtained  at  the  following  position?  of 
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the  head-er.d  of  the  loftd:  top,  middlp  and  "bottom  sacks  of  the  bunker  (firet), 
quarter!  er.^;th  (sixth)  and  doorvey  (elfventh)  sacks  near  the  center-line  of 
the  csJ'.     In  addition,  air  temperat utps  within  the  cars  were  obtained  beneatn 
the  floor-rack* ,  near  the  bottoni  bulkliead    opening  and  above  the  load  approx- 
iffiately  eighteen  inches  from  the  top  buiichead  opening,  and  at  the  doorvay. 
Kccordin^'  thermometers  were  aleo  used  at  the  top  buiiker  openings  of  fan  cars 
to  record  the  air  temperature  continitouEly  throughout  the  test  period.  A 
ftimilar  record  of  the  outside  air  temperature  wae  obtained  with  a  recording 
thermoiaater  attached  to  the  underside  of  one  of  the  care. 

The  quantity  of  ice  supplied  was  calculated  either  by  countin^^  the  number 
of  cakes  used  or  by  noting  the  height  of  the  ice  in  the  bunker  immediately 
prior  to  icin^;.     The  latter  method  was  einployed  to  estimate  the  quantity  of 
ice  rejcaininf,  at  points  en  route  and  upon  arrival  of  the  cars  at  destination. 


Loading 

The  loads  were  the  same  in  all  cars,  consisting  of  3^0  bags  of  potatoes, 
each  weighing  101  pcundSv     These  were  "baaip"  loads,  that  is,  loaded  directly 
from  hand  trucks.     The  load  was  three  ba^s  wide  and  five  bags  high,  laid 
horizontally  and  crosswise  of  the  car,     jiech  end  of  the  cars  contained  eleven 
}  X  3  stacks,  and  the  remaining  thirty  bags  were  wedged  four  layers  high  in 
the  doorway*     The  loads  were  In  good  order  upon  arrl**&l  and  had  settled  three 
to  five  inches  during  transit. 


The  loading  data  for  these  cars  are  suumarized  in  Table  2.     All  cars 
were  loaded  June  18  between  8:Uo  A,M,  and  2:30  P.M.     Cars  3  and  k  were  pre- 
iced  at  Bakersfield  lU  to  l6  hours  prior  to  loading  and  were  delivered  to 
the  packing  house  with  vents  closed.     The  other  cars  were  loaded  without  ice 
in  the  bunkers  (dry)*     Three  of  these  were  shipped  with  vent*  open  until 
Initially  iced    (cars  1  and  2  at  Pakersfield  and  car  5  at  IVeeno)  £.nd  then 
with  vents  closed.     The  vents  of  car  6  were  c3.osed  following  loading  and 
prior  to  top-icing  of  the  load^ 


Loads 

Detailed  information  concerning  the  potatoes  loaded  in  the  test  cars 
is  suamarlzed  in  Table  No.  3*  commercial  loads  were  U.  S*  Ko.  1  washed 

tubers  of  the  White  Rose  variety^     Vrith  the  exception  of  those  loaded  in  car 
6,  the  potatoes  were  well  laatured  and  only  slightly  skinned.    The  potatoes 
loaded  into  car  6  were  fairly  well  matured  and  nwderately  to  severely  skinred. 
In  all  cases,  the  tubers  were  free  from  decay  and  practically  free  from  sur- 
face browning,  mechanical  inj'iry  and  greenings 

Three  fifty-pound  bags  of  potatoes  were  placed  on  top  of  the  load  at 
the  doorway  in  Cars  1,  2,  3»  ^»         5*     These  potatoes  were  well  matured  with 
about  10  percent  of  them  showing:  approxiciately  10  percent  of  the  surface 
skinned  and  the  remainder  free  of  skinning.     They  ranged  from  3  *o  15  ounces 
in  weight  per  tuber,  with  approxiniately  65  percent  of  them  weighing  6  ounces 
or  more.     Defects  of  these  tubers  amounted  to  2»5  percent  meclmnical  injury, 
and  1  percent  greening.     There  was  no  decay  and  no  surface  browning  but  traces 
were  found  of  Ehizoctonia,  water  checks  and  sterri-end  discoloration.     The  grade 


I 
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was  approxlfli£ tely  95  percent  U,   S.  No.  1  quality. 

Thc'  potatoeB  taakin^  up  the  tpgt  lots  were  fearvested  froiE  the  ean-.c  field 
and  wpre  handled  In  a  ccicp&rable  manner  except  for  those  placed  \n  Car 
These  wore  submerged  in  the  precoolinfj,  vat  and  cooled  to  an  average  temper- 
ature of  5^**y*i  which  was  coiaparable  to  the  teuaperatore  of  the  coaiT.erclal  load 
in  thiB  car. 

The  test  packages  of  Car  5t  standard  refrigeration  with  fane  off,  were 
removed  at  Proviso  Yards  and  placed  in  Car  ^,  which  h&d,  a  load  teaiperature 
at  that  time  similar  to  that  in  Car  5«     This  made  possible  a  direct  comparison 
of  all  test  lots  at  New  York  City»  even  thou^jh  Car  5  wae  diverted  to 
Washington,  B«  C* 


Wea.ther  asd  Route 

The  air  temperature  durifig  loading  ran#;ed  froia  73*  to  93®^'  Warmer 
weather  was  encountered  the  first  day  in  transit  *   the  t  e  nip  e  rat 'are  reaching 
a  mfiOiiaiUJD  of  95**     The  next  four  days  were  extre£uely  cool,  but  seaBCxial 
weather  prevailed  after  tne  fourth  daj-  en  route.     The  mean  outside  ienii^er- 
atui'e  was  69^?®  which  was  only  2.C®  wariLer  than  during-  the  first  trip* 

The  test  cars  were  loaded  June  13,  assembled  the  nornin^,  of  June  19 
at  Preenc,  California  and  traveled  together  over  the  Southern  Pacific, 
Union  Pacific,  and  Chicago  and  Northwestern  railroads  to  Proviso,  Illincis. 
At  this  point.  Car  5  w.'>e  routed  to  Washington,  D,  0,  via  Pennsylvania  R.P.. 
Car  6  was  consigned  to  Chica#;c,  but  was  diverted  to  Indianapolis,  Ind*  The 
reicaining  four  cars  were  accompanied  via  £rie  E.  3i«   to  New  York  City,  arriv- 
ing in  Croxton  Yards,  New  Jersey  at  6:00  a.m.  June  27th  (See  Trip  Log,  Table  U). 


MSULTS 

Transit  Teaperatares 

The  field  teiaperature  of  the  potatoes  was  not  as  bi^h  as  desired  or 
anticipated  for  this  teat.     Th«  average  coaufiodlty  temperat  ;re8  for  cars  1 
to  6  shortly  after  loading  and  as  initially  determined  by  resistance 
theraometer*  readings  were  respectively  6c,  7^'.  10*  5^>  7?  and  63  ^'F*     Car  k 
was  cooled,  in  ice  water  to  5^*  from  an  initial  teicporature  of  71**  «nd  Car  1 
had  FOfl.e  benefit  in  cooling:  fram  water  left  in  the  bul>- handling,  vat.  In 
general,  the  aon-precccled  potatooc  ran^;ed  from  approxijnately  6S®  to  7^*» 
whereas  if  warmer  weatner  had  been  encountered  they  might  have  been  in  the 
range  of  85®  to  90"^. 

The  ten^jerature  records  for  the  f  cari.  are  shewn  in  fi^epires  i  to  6. 

Rules  200,  2U7  and  g^'U,  Fan  Gars 

Car  1,  which  waa  shipped  under  standard  refr i^f-rat ion  shows  the  eff«'!ct 
of  air  circulaticn.     Ail  layers  of  the  load  were  k*-pt  at  about  the  saiue 
temperature  (figure' 1).     The  potatoes  warmed  about  5**  between  loading  end 
initial  icin#;  at  3al:er sf icld.     Vr.en  the  fans  were  operating,,  air  teaperaturee 


of  Hbout  35*  were  Lltained  at  the  top  "balkhead  opening.     Car  2,  another  fan 
car»  shipped  under  Hale  2^7,  initially  ic©d  at  Bakercfield  after  loading 
and  reiced  once  in  transit  at  Laraaie,  Vyoxain^s  also  had  uniformly  cool 
tearperaturee  in  all  layers  of  the  load  (flfure  2}      Thi?  was  ali»o  true  for 
vsr  3»  ^         caTt  pre-1i''*»d,  replenished  at  Bcikert-f iflld,  and  r«i^<»d  at  LArami* 
A  conps-ripon  of  the  average  t  eiaperatures  of  thef-e  thri'e  ;^ars  (figure  7A)  sh:>ws 
that  Rule  200  (Standard  refrigeration)  and  fi-ale  c5^^  (Pre-iced.  replenished, 
relied  once)  r.av©  almost  identical  teaperaturef  and  that  R)jle  2^*7  (Initially 
Icf  ',   rel-f^d  once;  gav6  t<'aiperat  irea  atout  ^*  hlr'-her  for  3  dajrs  pTior  tc 
Icln^  at  Lareiaiie*     This  was  of  little  irGpcrtanco  howc/ej,  eince  th«  temper- 
at  irefi  were  l-^v  enough  f'jr  new  potatoes.     The  ic<?  in  both  of  these  coi's 
(Jers  2  and  3»  Rules  2^7  and  23^)  was  nearly  depli*ted  when  th«»y  were  reiced 
at  Laraoil*.     C/\r  2  required  11,000  pounds  and  Car  3,  10,000  pounds,  (Table 
If  the  potatoes  had  b-ren  warsier  when  loaded  or  if  wrirmer  weather  had  h«?>en 
ent-^oTintered  in  K??vada  and  Wyoaln<j:,   the  ice  suppl  v  might  hf^ve  heen  ^^Tbauatod 
lefor*  TBf^qtinf.  Laramie,     Under  such  condition?-^ earlier  reiclng  might  be  d«3lraT:l 
Tr.e3o  cars  t^d  respect is'ely  ?t^00  and  }»jOC  pounds  of  ice  left  upon  arrival 

New  T^rk,  atn-junts  which  proved  to  be  sufficl??':*  to  keep  the  lo:-.d  cool  pri^r 
to  unloading. 

Ice  Aater  Prec^olir.^ 

Car      wjiB  A  pre-lced  Wi"  loaded  with  potatoes  cooled  to  an  avsra^e 
temperature  of  ^^^1,  by  submergini^  in  ice  water-     Tne  car  was  not  iced  until 
reacbin^T  Larajiie,  h  day?  after  loading.     It  required  only  6,300  pounds  of  ice 
to  fill  the  bunkers  as  ooaii>ared  with  11,000  and  ICOOO  pounds  in  non-precooled 
cars  2  and  3  respectively.     Car  U  had  very  deeirable  temperatures  for  potatoes 
froii,  tliie  of  loading;  until  arrival  (figure  k) .     Ther«  was  about  an  8«  to  10*. 
spread  in  temperat uro  b<f?tween  bottom  and  top  layers  since  the  fare  were  not 
operated      However,   the  top  layer  potatoes  were  50®  by  the  second  day  and 
continued  to  cool  during  the  nezt  3  ^ys*  then  they  reinained  nearly  constant 
during  the  rest  of  the  trip.   The  non-precocled  standard  ref rif.:erated  care 
(cars  1  and  5)  required  2  1/2  days  to  reach  the  temperature  of  the  precool-d 
car  (fi^are  7'B]  ■     i>jring  the  first  day  after  l"^adin^  there  was  about  20"^ 
difft^rence  in  temperature  between  prccvoled  Car  k  and  ncn-precooled  Car  5* 

Fans  On.  Fans  Off 

Forced  air  circulation  from  car  fan?  resulted  in  uniformly  low  temper- 
ftturee,  as  ghown  in  the  graphs  for  Cars  1,  2  and  3=  5  under  standard 

refr  literati  on,  but  with  fans  off  nad  a  spread  of  10*  to  15*  between  top  and 
bottoii  layers  (fl.^-ure  5;  whereas  Car  1  with  the  same  refrigeration,  but  with 
fans  on  had  only  a  degree  or  two  spread  in  teiaperature  (figure  1).     These  two 
cars  are  compared  in  firure  IB.     The  fan  car  had  an  averag«^  load  tenrperat are 
several  degrees  lower  than  the  standard  car,  but  both  had  tercperaturea 
lower  than  necessary  for  potatoer. 

Top-icln^,  Rule  2^0  and  St  an-dard  Hefrigeration^ 

Top-icint:.  the  load  with  about  I'^OOO  pounds  of  crashed  ice  reduced  the 
average  temperature  of  the  load  frox  f;9«'  to  50*  in  about  ?C  hours.     The  middle 
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layer  cooled  aore  slovly  thaa  t -i"  rest  of  the  load  (figure  6).  Temper- 
at'irea  were?  xB':5re  unlforic  la  thi«»  car  than  in  the  ether  cars  -^thout  air 
circulat  1  c-n.     It  vras  not  Initially  iced  until  3^  hours  after  loading  and 
it  received  no  further  icia^  in  tr^^riRit.     The  bankers  were  etiU  stout  half 
full  wtien  the  car  reached  Clinton*  la.,  about  ^  houre  out  of  Chicago,  Pool- 
ing waF  Bcraewhat  faster  In  this  car  than  in  Car  5  shipped  under  standard 
refri^r'eratl  on  with  f&n«  off  (figure  JZ)  and  it  was  a?>cond  to  the  car  of 
ice-water  cooled  potatiee  (Car  U)  in  temperature  reductiori      as  indicated 
lat«r,  the  wt^neca  of  tne  sacks  from  top  icin^z;  was  objected  tj  by  the  trad.^ 
Far. 8  were  operated  during  the  last  day  and  a  naif  this  car  was  in  transit 
in  an  uneu -^ceasful  attemj/t  to  dry  off  the  losd      About  SGO  pounds  of  to;:- 
ice  remained  at  Ln-^.amie  and  300  pounde  at  Chicago,        hours  later* 

Icln^  records 

The  icin^  records  indicate  that  the  one  reicing  in  tranpit  i^iven  Cars 
^  and  3        Lriramie  wae  probably  the  mininuia  liaiit  for  aaf"?  practice,  ThAge 
caro  were  almost  out  of  Ice  at  trda  time  and  likewise  were  low  on  ice  upon 
arrival  in  New  York  (T&ble  5)-     Twtal  i  2e  conRui:5>t ion  varied  frjw  l4,iK)0 
pounce  in  precooled  Car  U  to  21,050  in  Car  J.     Car  1,  whicii  was  fairly  cool 
when  loaded,  required  13,350  pounde  of  ice*     From  thi«    it  was  evident,  as 
it  was  In  the  pre^M  oue  test,   that  the  field  heat  In  the  potatoes  when  loaded 
is  probably  the  largest  factcr  in  determining  ice  meltage  in  transit. 

Condition  of  ictatoes 


Inspections  of  the  tei?l  lot«  of  potatoes  were  made  w.ien  the  cars  were 
url  >ad*^d  and  after  holding  two  to  inree  days  at  approxi  tb  tely  85*^ 
neither  time  wrre  differences  apparent  In  the  acount  of  decay,  browning  or 
greenit^:  that  could  be  attributed  to  transit  conditions.  All  lots  were  of 
^ood  appearance  and  o^ttsdit  i and  apparently  had  not  changed  in  these  re- 
spects subsequent  to  loadiri^-. 

Potatoes  of  the  conmercirl  lo?>d  of  Car  h  froir.  the  top  and  bottom  bunker 
poeitlone  were  examined  for  browning  and  decay  at  unloading  and  after  hold- 
ing for  two  days  at  55         At  th;^  latter  inspection*  thf»  bottor:i  bunker 
potatoes  (35')  ehowed  U.Q  percent  of  slight  brownin|r,  pri-ti&rlly  at  braiaes 
wh-ch  occurred  during  loading  and  in  transit,  as  coiEpered  with  no  browning; 
of  the  top  bunker  potatc>e«.     There  was  also  slightly  mor»»  decay  in  the 
bottoDC  bunker  potatoes  than  in  those  at  the  top  bunker  position  (^.0  percent 
and  w.O  percent  respectively)..     The  diff^^rence  isiay  have  been  du*'  to  increased 
bruiein^,  althou^  a  contributing  factor  oay  have  been  poor  periderm 
fornwtion  because  of  the  more  rapid  cooling;  of  the  bottom  bunker  potatoes. 
These  diff erencer:v*ere  not  apparent  imredlately  following  unloading. 

Dascage  due  to  rubbing  and  shifting?  of  the  bags  in  transit  wis  not 
serious  in  Car  U. 

The  top-iced  potatoes  of  Car  6  were  damp  to  wet  in  all  parts  of  the 
load  when  inspected  in  Chicago.     Altnougn  the  potatoes  wer«  nKjderately  to 
severely  skinned  at  tne  time  of  loading:,  there  was  no  appreciable  amount 
of  decay  or  browning  upon  arrival  in  Chicago.     A  bag  of  potatoes  from  the 
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8«cond  layer  from  the  bottom  of  the  load  which  wore  verv  wet.  nrid  one  f roA 
the  top  layer,  whi^h.  w^re  merctly  daia^,  were  held  at  the  l&ljomtor:- 1  n  Chi  'a^o 
for  3  dayp  at  75*^*-     Although  the  tubere  from  both  po8lt^!>n8  wer«  practical"*? 
free  of  browning  when  re-- examined,  there  was  considerable  differer.ci?  in  tn# 
aciOTints  of  decay-     Those  of  the  lower  l^er  nad  2^  percent  deca^-  Rnd  those 
of  the  top  layer  7  percent,  whicii  was  prinarily  bacterial  poft  rot  following 
transit  bruising  and  other  meohnnical  injuries.     The  relative  laiportan  "te  o' 
decay  and  brownin^^  In  the  marketing  of  new  potatoes  should  be  kept   In  mind 
at  all  tim^e.     Browning  detracts  from  the  appearance  but  deca,y  deetroya 
the  potatoes. 

It  i»  likely  that  the  excessive  moisture  on  the  taber«  of  the  to;  -iced 
loiid  was  partly  reeponaible  for  the  quantity  of  decay  which  occurred  in 
Car  6  in  cosnparleon  to  that  in  the  other  cars;  however,   these  potatoes  w^re 
le«8  mature  and  poseibly  more  suscept^.ble  to  soft  rot  infection  tnan  those 
in  the  other  cars.     The  difference  in  decay  between  laypra  within  this  car 
was  apparently  due  to  the  consbination  of  ^^reater  bruising  and  itore  molpture 
in  the  lower  layer  than  in  the  top  of  the  load. 

In  addition  to  favoring  the  development  of  decay  molfiture  in  the  lo^.d 
due  to  top-*lcin^  caused  leachin*?:  of  the  dye  from  the  brand  mark  an.^.  a  re- 
sultant staiain^;;  of  some  tubers      The  buyers  were  reluctant  to  accept 
potatoes  in  wet  bags,  except  at  a  discount  apparf^ntly  because  of  past  ex- 
perience in  which  wetness  was  associated  with  large  quant  it  i«s  of  d**cay. 
The  car  was  diverted  to  Indiar^polia  after  removal  of  the  test  lots  in  Chic6,eo 

Weight  Loss  of  Tubers 

The  weights  of  the  test  packages  of  tubers  carried  at  th''  top  doorway 
position  in  five  of  the  test  cars  ae  detierained  at  time  of  loading,  unload- 
ing and  following  a  holding  period  of  several  days  are  suacmarized  in  Table  6. 
Upon  arrival  at  market,  sniall  but  significant  differences  in  weight  los?  of 
these  potatoes  were  evident.     The  relative  ajnount  of  weight  iDPt  by  thr  te«t 
bags  in  the  different  cars  appears  to  be  more  closely  correlated  with  the 
te.'cperature  of  the  tubers  during  th«  first  t:-re«  days  in  tran>'it  than  with 
the  use  of  f  ns .     The  average  tuber  temperatures  in  the  top  doorway  bagR 
for  th©  first  three  days  were  Car  U  -  5?,7«r  ,  Car  1  -  5^%^^**  Car  3  -  ^^-S** 
Car  ?  -  6C.C«.  and  Car  5  -  66.5*»     The  weight  loss  was  lowest  at  the  lowest 
temperature  and  increased  as  the  temperatures  increased. 

Although  differences  in  weight  l^ss  between  cars  existed  on  arrival 
of  the  potatoes  at  market,  tney  need  not  be  considered  of  serious  consequmce 
since  they  became  «q;iallzed  after  the  tabere  were  neld  for  two  to  three 
days  at  approximately  6^*F,     The  weight  los?  then  ranged  froni  only  21  to 
2, percent  of  the  total  weight  at  ti.ne  cf  loading. 

Coiatnercial  Considerations 

Ko  final  conclusions  are  being  drawn  from  tne  results  of  this  test 
and  this  is  to  be  regarded  as      preliminnry  report.     The  temperature  records 
and  the  inspection  of  the  potatoe?  indicated  that  standard  refrigeraticn. 
Eule  2U7  and  Rule  c^'^  all  gave  sat  1  sf £.cto ry  delivery.     The  t  ompersture  of 
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the  potatoes  in  all  core  was  lower  than  is  normally  cor.sidered  necessftry 
for  the  transportation  of  new  potatoes.     From  a  practical  standpoint, 
refrigeration  m<?thods  that  would  aesare  load  teaTperaturef?  no  hi,^her  ^nd 
only  slightly  low«r  than  50*F. ,  would  provide  cafe  transit  condition?  with 
oonsiderabls  savings  in  Ice  and  car  handling.     The  results  of  this  test 
indicate  that  icin^,  at  every  icin^  station  i?  not  necessary  to  loaintaln 
a  temperature  of  approximately  50*^ 

Potatoes  cooled  in  Ice  water  and  loaded  in  a  preiced  car  which  was 
reiced  once  in  transit  (Car  k)  arrived  in  aatlcfactory  condition  and  used 
1/3  leBs  ice  en  route  thian  warm  potatoes  loaded  in  a  car  tnat  was  not  pre- 
iced  and  was  reiced  once  in  transit  (Oar  2)-.     The  larger  amount  of  ice  re- 
maining in  the  bunkers  of  Car  U  at  the  reicin^?  etaticn  and  destination 
provided  an  added  margin  of  safety  froa  running  out  of  ice  en  route* 

Top-icln^  seemed  to  "be  of  questionable  advisability  because  of  the 
undesirable  wetness  of  the  sacks  which  caused  buyer  resistance.     Of  even 
core  ii!pcrt&nce»  it  resulted  in  e  humid  atnjospherc  v/ithin  the  bag  that 
favored  decay  after  the  potatoes  were  removed  from  the  car. 

Fan  cars  gave  very  unifona  temperatures  ae  in  previous  tests.  lk> 
wilting  or  brcwnii^  of  the  potatoes  resulted  froai  the  forced  circulation 
of  air  by  the  fans. 

In  spite  of  a  fairly  wide  spread  in  temperature  between  potatoes  of 
tho  top  end  bottom  layers  in  non-fan  cars,  differwncfrs  in  the  arrival 
condition  of  the  tubers  caiT^ot  be  attributed  to  thla  spread.     Leading  and 
tranF.it  injury  in  the  form  of  bruising  Bees;ed  to  "be  mere  luipor tant^ 

Except  in  Car  6,  the  potatoes  shipped  Id  tr.l  s  test  w«re  aore  mature 
than  in  the  earlier  test  in  May,  and  skinning,  browning  and  dec^y  were  of 
little  consequenoe=     Those  loaded  in  Car  5  showf^d  consid*»rably  uaore  skinn- 
ing than  th'ose  ir  Care  1  to 

Weight  losser  of  the  tuber t-  i.-  transit  were  eciall  ar.d  app/eared  to  be 
related  to  the  tuber  teaperatcres  durirg-  the  early  part  of  the  trip.  The 
least  loss  (1  percent)  occurred  in  the  precooled  potatoes  which  had  the 
lowest  average  tecperature  at  the  top  doorway  position  duririg  the  first  three 
^  days  in  transit  (Car  U);  the  greatest  loss  0*3  percent)  was  in  the  no n- fan 
standard  refrigeration  car  (Car  5),w^;ich  had  the  highest  average  tejiiperatur^^ 
at  this  position  during  the  first  thr«e  days.     Severely  skinned  stock  in  the 
previous  test  lost  1,}  to  J.^  percent  weight  in  transit;  depending  upon  the 
transit  tetrperat  urer » 
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Bakersi'ield ;  standard  refrigera- 
tion, vents  closed  Bakersfield  to 
destination.    Fans  on. 

Dry  car  loaded;  vents  open  to 
3a}cersf ield;  initial  ice  and  vents 
closed  at  Bakiersf ield ;  re-ice  at 
Laramie o    Fans  ono 


HUt.6 


200 


car  pre-iced  and  vents  closed  prior  254 
to  loading;  replenished  at  Bakers- 
field;  re-iced  at  Larinnie.     Fans  on. 

Car  pre-iced  and  vents  closed  prior  247 
to  loadin?^;  load  pre-cooied;  re-iced 
at  LarajQiie.     Fans  off. 


Dry  oar  loaded;  vents  open  to  200 
Fi'esno;  sttindard  rei'rigeration , 
vents  closed  ,  Frc;sno  to  destinationo 
Fans  off, 

(Destination  Washington,  D.  C»  via  penna,  H.  R 


7764 


Dry  car  loaded;  top-iced  with 
3,500    lbs.  crushed  ice;  vents 
closea  to  destination;  initial 
icing  at  Rosevtlle.     Fans  offo 
(Destination  Chicago,  Hi.) 
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.  H.  Vahlsing 


247      F.  H.  Vahlsing 


Fo  H.  Vahlsing 


F.  Ho  Vahlsing 


^ssv/est 

produce  Co. 


from  Chicago) 

Hoak  pecking 
Company 


O 
3 


O 


(ft 

3 


t:J  ♦id 

(t  o 

o 

o 

00  r*- 

03 

<* 

3  O 

o 

c 

ftt  (& 

ta 

o 

O  V* 

1) 

^  o 

<• 

(9 

o  * 

»1 

I 

tr  M- 

9> 

a 

tj 

o 

o 

»■-' 

(» 

95 

O  tV 

P- 

V* 

*< 

O 

« 

'V  It 

o 

o 

$»  ti 

(0 

O  M 

A 

fO 

•-*> 
o 

•1 

!♦ 

►1 

O 

<» 

»-*• 

*C  m 

a 

s 

o 

o 

8 

■a 

o 

<*■ 

al 

»-» 

o 

*: 

<* 

CT*  O 

<<  C» 

5* 

5-  V 

» 

•-3 

■n  « 
o 

O 


o  d 


pO  K-^  tri 


O   Oft  '9 

a>  p  J 

t»  c-f 

(6        «  » 
O  H-* 

a 

§■  t-q 
at  o 


Q 
0» 


P-4 


O  til 


W  W  M 
i— »  e* 


0> 


O 


Q 
(a 
p. 


«...  ( 

«  if 


-4  ->J 

•  » 

o 


I 

:<  s: 


fcd  tii 

S- g' 

<«  « 

•1  w  ►i 

ID    •-'^  7* 

POP. 


S-  & 

•i  PJ  *■< 

ae  *1  nj 

p  ««<• 

P-  P* 


o 


p* 


O  cr*  g>  I '  P  'V 


m 

O 
<*> 

aft 

9 


fT\        M  ("TN  t-*  •* 


^--^  «^  f  G> 
"         o"  O  1*1 


•-J 

CD 


o  r- 

t3  OQ 


O  « 


61  OQ 

o  - 


O  M  |33 

W  fib  tt  ^ 

v/i  w  p  o  'i  ♦r^  f» 

O               OB  p»  M  t 

*  B  » 

»«  »TJ        p.  »-  ^3  O 

'     -  <»  '  © 


■  ) 
w 

ta 

O  M 

oa  fV>     •  o 

VJI  <  f  0>  be  53  ^J 
'.->4      v-^  a>  o*  o  t"«  oj 

O 

90 
0^ 
eft 


3 

c*   '  * 

i3 


o 

«: 

^-< 

M 

cnro  o 

-  1^ 

O 

nj 

IT  P*^ 

Odl 

I 

'  p. 

l-" 

O 

<« 

B 

»-«• 

p. 

D 

O  98 

> 

(» 

p- 

P- 

o 
o 

3 


O 

^  o  o 

9 


O 


O  'vO 

«.      .r  j 

O  O  « 

>  >  t 


ScJ  Cfi  »»} 

(ft  ft>  »  ♦i 

►  -^  p 

o  o 
t» 
ea 


09 

y 
o 


(A 

<-* 

O  -J 

O 

« 

O  o» 

o 

P* 

O 

B 
O 


I  o 


vv4 


I 


o 


o 
«» 

C  <«{ 


o 
<» 


o 


O  -J 


o 


Mi 

O 


►-4 


O 


i 


o 

•-3 

f 

in 
»- 

txi  O 

i  W 

ro  H3 
-J  >> 

-tr.- 
Oi 


^  HI 


I 


O  VO 


Q 

V  ■ 

...  J 

L  J 

»-i  CI' 

(L- 

p' 

y- 

o 

t-* 

0 

c 

O 

CD 

C  CD 

c-t 

cr 

r. 

C 

CT 

d)  Ol 

1 

a 

p- 

t"* 

■  -J 

A' 

S.' 

o 

-J.  . 

• 

"-i 

c- 

CD 

(\- 

CD 

O 

*~ 

V-- 

h- 

O 

G> 

a 

^  - 

» — 

c 

o 

Ci 

■ — ■ 

V  - 

cn 
r 

V-' 

o 

r-- 
■  • 

c  c 

»-* 

'J<-. 

c 

►-■> 
6 

»-j 

CI' 

CT;  H- 

C" 

CC" 

a-  t3 

0- 

c 

»— ' 

C> 

rf 

5" 

u- 

a 

hi 

H- 

'-^ 
fc— - 

05 

a' 

<5 

a 

»■ 

(T 

^  ■ 

^  • 

K'  ■ 

o 

ft 

p  p 

a 

o 

c 

i-V 

a-  C+- 

CD 

o 

CD 

(I 

«j 

<  P^- 

a. 

c 

r-' 

o 

(■**. 

• 

h- 

o 

CT 

h 

1— ' 

» — ' 

►1 

CI. 

O 

Uj 
t— ' 

Ct/ 

<^ 

O 
CD 


O  r-- 
H-  P  ?V'  C.^ 

0; 


CC  P: 


H-  C    Cr  P- 


C  " 


11 
CO 


c 

CD 

V  ^ 

V  - 

CD 

^- 

» 

>— ' 

cr 

U' 

a 

a 

"J 

• 

G) 

t-  •- 

'1* 

(.  r 

• 

P- 

CD 

c  - 

>— ■ 

r-' 

<y 

(I 

O 

) — '■ 

c: 

'1 

o 


- 

o 

Cl' 

ti 

c 

CI-  . 

ci' 

Gj 

o 

^:  C  c: 

c 

CT' 

CD 

CT 

CT 

• 

• 

< 

h-' 

CD 

- 

»— ' 

r-*- 

a- 

GO 

• 

cr 

! — ' 

CD 

H 

f' 

CD 

>— 

o  <3'     b  ?o 

CD  CD  (D 


O  6 

c 

o 


P  ''v  a 
or  . 

05 

o 


O 

o 

o 

< — 

O 

O 

!? 

}— ' 

a. 

i 

- 

I  ■ 


c» 


o 

o  O 

O  >^ 

o' 

CD 

o 

b 

\^  D 

»  O 

cr 

y- 

X 

CD 

CD 

o 

<  'Ji 

(-< 

C.) 

sr. 

(D 

C 
i 


TABLS  k 

CLIFOHUU  ?0M0  ISiAirS?  H'?jiTTr<>J  T^iST  2  -  1948 

VIA  s'?,  u?,  i:j5i>rf,  iiRiF: 


Califoriii*  losjiri.^  i-oints 


 » 


l-ari  cX 


3olf 

an  route 


Lclay 


Arrive  S-ppRrt 
(CBST; 


78-93  Clear 


:)0 


85 


8:i5PM 


3:4bx'M 


5:48PW 


4 ;  1 Jti-l 


10:  ^^^aM  11 


ll:35.uM  ii 


1 


56  am 


5:  OarM 


7:ia?^ 


7;^;5m 
4:  OAJ^l 


18Plii  76-?? 


40^!       68- r 9 


20 Ate  oT 


5P- 


Hi  gh  cverca 
Part-iv  clou 


ha  i  r 
Cloud;,' 


?n  r.ute 


:i       En  route 
»        Vsil-sy  Pass 
v.onteiio 
Jacks oc 


3«  000 


.  t,  rcra  te 

Sr  ad  I  £la:-cL 

V  c  n  f  i  u  1  *  ^/ 


6 : 36.*ik 

50 

Cloudy 

10 :  :^OAM 

63 

r'artlj'  cloady 

12:48i'M 

i :  Obx-V. 

63 

l:i3PM 

63 

(MoT) 

6o 

Ha,!  a 

45 

4? 

)« 

3:05iM 

4b 

Cvercast 

46 

w 

a 

R&ic 

1! 

4 : 45H{ 

43 

9 : 10PM 

Clouuy 

1 : 40/*M 

63 

GliiAaa;/ 

8 ; 

(C3T) 

70 

CIFU 

.•aiFM 

7S 

Overc*;.3t 

"X  t 

15ri({ 

84 

Clear 

4:ibii4 

5:  X)?M 

63 

o: 

81 

b :  60?i£ 

30/:^ 

C'J--'3 

Cloi.lv 

6 : 45iU« 

64 

7;: 

:i^..r 

«;une 


?6 


Weir  shall  t  own 


kount  Ver;^y.; 
£n  rout? 

Fr-.^vic.)  ^   111  in-  i  s 
ClFsr.ln.r" 

r-/-ite 
H-.i::  t  i r.r to ii .  I  n.-i  I  r n-i 

roate 
lir?-.  C'M.-) 

2n  rout 

Salarcsnc^,  -  -  - 


f : 70AM 
12 :10PM  ii;35PJ^ 


Terra  ">  o 
7') 

i<  - 

go 

?*-^ 

71-"'^. 

■Z  —  C  7 


^ :  OOA!-: 


C] - 
li 


Over ract 


u  1  UT 


Tntnl  tlTc  en  rout-,   ?ak*r afield,  CnliforniR  (l^?00  AM  loadin.T)   t-^  prrlv^l  at 
"^roxton  Yirir"".?,  N^v  Jersey,  ??10  hourso 

Stsn'iln?  time"  bi^tv'^pn  prriv'^l  of  cf.ri'  In  Fresno,  Cai.Lfornla  an-\  ^rorton  Yiirds, 
K^ew  J«ri^«7,  Der  cf!nt  of  total  tiro*  en  ro'at«,  ^6o8o 


I 

i 

i 


o 


o 


O        J\  >"« 


r 

O 

o 

CO 

'  r* 

o 

pi 

'■3 

"j 

CD 

"  3      ■-•  f:^  ro»   r^:)  ti  ro 

.'^  2        cr>  ^  5»  c>i  <d"  i-^ 

O    »     J\   '■ii       '<  "   IT  •  •  < 

^  "    C)  -A  O      O  O 

^  r< 


a>  ft) 

•f— '  TO 
.«  p.- 


•.n  -^d  O 
r-*  "n 


.*) 

-  -  » 

o 
,  -1 


o 


3 


o 


vn 

o 
o 


o 
o 
o 


-v3 

'■J\ 

o 


(0 


o 

o 


3 

v1> 


12I 

!2« 

g 

O 

o 


o 

(9 


o 
o 
o 


o 
o 


o 

o 
o 


o 
o 


o 

o 


'  -4 

:> 

o 

n 

0) 

o 
o 


o 


ro 
6 


o 
o 


o 


1—' 

)-» 

o 

o 

o 

o 

o 

CO 

<^ 

J—" 

Q 

o 

^3 

O 

D 

O 

» 

1 

1 

cn 

1 

O 

O 

<:.-; 

o 

O 

I--* 

CJ! 

1 

1 
1 

! 

O 

o 

O 

O 

o 

O 

1 

CD 

1 

CD 

i 

O 

« 

o 

o 

O 

o 

3 

M 

CD 

O 

i! 

I 

\ 

c  :)  \ 

.o 

o 

i5 

o 

o 

o 

o 

o 

o 

:3 

o 

0; 

CD 

CO 

Q 

o 

2 

O 

o 

o 

o 

r-i 

:3 

O 

(V 

0> 

rD 

CJi 

o 

•  ■<» 

v» 

o 

o 

o 

O 

o 

CD 

D 

J 

Q 

0) 

(*) 

n> 

o 

r— ' 
►—J 

■  o 

-J 

O 

o 

o 

O 

'3 

3 

/to 


a 

(5 


M 

1 1.1 


> 

■5 


3? 

<<1 


o 


1 


•:.) 
b 


•U 
V 

M 


c+ 

en 

i  ) 

Q. 

^■) 

• 

O 

-J 

w 

C 

/  .  , 

:^ 

<} 

(J 

,  > 

0) 

<:n 

-5 

a.> 

',»' 

1 

•■^ 

< 

O 

"0 

2^ 

a. 

>  3 

.J 

4- 

p- 

CD 

.0  -7 

e-f  r:-  *ji 
n>  o 


I -J  -O 

I  (J) 


.,  ! 

^  -t- 

/ ./ 

a  5r. 

-0 

''J 

• 

r-  j  CJ. 

cjn  ii  ) 

r) 

B 

w 

t* 

K 

^^  o 

D 

-a  o> 

■  3 

o 

•  0 

K 

^• 

ro 

o  • 


MO  o 

<»  O 

^  9  ^ 

■•    o  2  d 


.1!  .-D 

r  CI 


"4  § 


O  at 
-»» 

O 

O 

o 


»-» 

'1  '-J 

io 

*i 

D  3 

a  3 

o 

^  »-* 

)-»•  1-^ 

n 

n  • 

^  ;-i 

H-* 

M 

«  « 

M* 

O 

;» 

of 

« 

o 

o 

o 

o 

• 

Vi 

o 

• 

c+ 

•d 

t-- 

. 

c: 

a 

o. 

o 

>-« 

5^ 

i-' 

o 

o 

;» 

r 

' 

O 

M 

IT' 

H- 

<» 

15 

« 

P 

o  o 

O 
O 


h> 


o 


Hi 
cr* 


'-3 

O 

>  r> 

o 

c+ 

it 

■A 

70 

>xi 

^  Ah 

♦ 

W  L' 

<— * 

o 

*  * 

•  •  t-^ 

o 

»3 

— • 

>>> 

1 

p.- 

3 

1— J 

'.'-) 

vo 

o 

'o 

o 

o 

•■\J 

iO 

O 

.0 

« 

o 

O 

o 

o 

o 

o 

?0 

c* 

« 

o 

vD 

o 

o 

C 

>) 

ft) 

o 

o 

o 

o 

o 

o 

o 

o 


& 

o 


O 
O 


o 
o 


^  '3  p 

:^ 


C/3  \.r\ 
•  O 


-JO 
~0 


O  -^3 

■<J  l^J 


:^ 

•  ^ 

> 

o 

»-« 


6' 


o 


o 


(!) 


O 

o 


r5 

CI 


'•%A 

o 
o 


CD 


O 


O 

o 


rr  o 


o 


1» 


tABLE  6 


^TEIGHT  LOGS  OF  TUBERS  (  TEST  PACK^iOSS) 


Loaded         Unloaded  in  New  York  Inspected  How  York 
Car     Refrigeration     Sag       7/ei^ht  July  1    ^  / 

THo.       6/18  Loss  in  Wt«  Loss  in  Wte-t 

Date  t'b8«    Pot.  Lbs.  Pot* 


1 

Std.  10 

53*4 

6/28 

.6 

1.1 

1*4 

2.Q 

Initial  Bkafld.  11 

50«9 

.7 

1.4 

1.3 

2.6 

Fans  On  12 

50.5 

.7 

1.4 

1.3 

2.6 

Average 

1.3 

2.6 

z 

247,  Initial  7 

51.5 

8/28 

.8 

1.6 

1.4 

2e7 

3k8fld,  ro-ioe  8 

64.3 

.9 

1.7 

1.4 

2.6 

Larmie,  fans  on  9 

51.3 

1.0 

1.9 

1.5 

2.9 

Average 

1.7 

2.7 

3 

254,  pre-ioed,  4 

53.2 

6/29 

.9 

1.7 

1.3 

2.4 

Repl.  Bkld,  re-ioe  5 

51.6 

.6 

1«2 

1.3 

2«  d 

Larasiie ,  fans  on  6 

53.0 

•  9 

1.6 

1.4 

2.5 

Average 

1.5 

2.5 

4 

247,  pre- iced.  1 

53.6 

6/29 

.6 

1.1 

1.1 

2.1 

Re-ice  Laramie,  2 

54.1 

•  5 

.9 

1.4 

2.6 

Load  procooled,  3 

54.1 

.6 

.9 

.9 

1.7 

fans  off. 

Average 

1.0 

2.1 

5 

Std.  Initial  16 

62.3 

6/29 

.9 

1.7 

1.7 

3.2 

ftresno-  fans  17 

53.9 

1.2 

2.2 

1.5 

2.8 

off  1/  18 

63.8 

•  9 

1.7 

1.4 

2.6 

Average 

1.9 

2.9 

1/  Tost  packages  transferred  to  Car  4  at  Chicago 
2/    Loss  in  weight  after  2  to  3  days  at  86*  P« 
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